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RESEARCE MEMORANDUM

AFRODYNAMIC CHARACTERISTICS OF A 42° SWEPT-BACK WING WITE o
'ASPECT RATTO L AND NACA 6k,-112 ATRFOIL SECTIONS AT
REYNO1DS NUMBERS FROM 1,700,000 TO 9,500,000

By Robert H. Neely and D. Williem Conner
SUMMARY

Wind-tunnel tests were made of a 42° swept-back wing to deter-
mine low-speed aerodynamic characteristics in pitch and in yaw at
high Reyuolds numbers. The characteristics in pitch were obtained
over & Reynolds number range from 1,700,000 to 9,500,000 and the
cheracteristics in yaw, from 1,700,000 to 5,300,000, The wing hed an
aspect ratio of 4, a taper.ratio of 0.625, end NACA 6k;-112 airfoil

sections normal to the 0.273-chord line.

The wing characteristics at high angles of attack vere greatly
influenced by Reynolds nuwrber in the reage from 1,700,000 to 5,300,000
but were little arffected in the renge from 5,300,000 to 9,500,C00.
The principal effect of incressing the value of Reynolds number was
to delay wing stalling to higher angles of attack.  The maximum 1ift
coefficients In the higher range of Reynolds number were sbout 1.1
without £lops and ebout 1.3 with half-span split fleps deflected £0°.
Abrupt tip stalling caused unstable changes in the pitchling moment
at maximum 1ift. The effectlve dihedral parsuster C, ¥ varied

approximately linearly with 1ift coefficient at a Reynolds number
of 5,300,000 and reached a maximm value nesr maximum 11ft of
about 0.0040 without flaps and 0.0050 with flaps.

At Reynolds numbers greater than 1,700,000 roughness in the
form of carborundum grains applled to the wing leeding edge had a
large adverse effect on 1lift, drag, and pitching-moment characteristics.
Roughness also reduced the maximum values of sz.
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INTRODUCTION

Highly swept-back wings are belng employed as a meens of
minimizing corpressibility effects at high subsonic ernd supersonic
speeds. ILsrge amounts of sweep heve, however, presented problems
in obtaining adequate maxiwmum 1lift and satisfactory stability end
control characteristics at low speeds. ILow-scale Lesits (see, for
exemnple, references 1 and 2) have shown that unsatisfactory
variations in the low-speed mercdynemic characteristicz may be
obtained, which result to a large extent from the spanwise flow
of the alr in the boundary layer. DBecause of the depsndence of
boundary-layer behavior on Reynolds number, the need for aercdynamic
data at large values of Reynolids number is apparent. Accordingly,
wind-tunnel tests have been made in the langley 19-foot pressure
tunnel of & 'particular swept-back wing to determine its low-~speed
characteristics up to reasona'bly high values of Reynolde number.

The wing hed a sweepback angle of 12°, an aspect ratio of b,
and NACA’ 6&1-112 airfoil sections normal to the 0.273-chord 11ne.

Aerodynamic characteristics in pitch were determined over a Reynolds
nuriber range from 1,700,000 to 9,500,000 and asrodynamic charace
teristics in yaw, from l 700,000 to 5,300,000. Tests were made cf

the plain wing, the wing w:l.th pa.rbial-span split flaps, and the wing with
a gpoller-type lateral-control device for conditions of leading edge
smooth and leading edge rough.

COEFYICIENTS AND. SIMBOLS

The data’ are referred to & system of stebility axes shown in
figure 1. Moments are referred to the quarter—ohord point of the
mean aerodynamic chord.

,  Llift coefficient (Mf>
Cn drag coefficient (——S-

' p e
Oy longitudinal-force cosfficient ((—15

Y
CY lateral-force coefficlent <E§>
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Lift =

2 o4 Mo

.
rolling-moment ccefficlent (Eg;—'.-)
7

- M
pitching-momert coefflcient &Eé%)

yewing-moment coefficient (Egb‘)

Reynolds numbsr (/\ p_z_?_)

free-stream Mach number (V/a)

angle of attack keasured in plane of symmetry, degrees
angle of yew, degrees} posltive vhen right wing is back

rate of change of roiling-moment coefficiert with angle of
aC,\
yew, per degree - ,}

rate of change of yawlng-moment coefficient with angle of
i / acn*)

yaw, per degree | —-

’ \5% /

rate of change of htgml-force coefficlent with angle of

aw er degree (——
yaw, p 51{'}

rate of change of effective dlhedral paramster with 1ift
coefficlent, per degree

~Z

drag (-X &t zero yaw)
lcngitudinal force
lateral force
vertical force
rolling moment

pitching moment
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N yewling moment
wing ares
b wing span
o /2
c meen aercdynamlc chord |gJ o c2 dy}; measured parallel
to plens of symmetry
X dlgtance from leading edge of rooct chord to guarter chord
o [v/2
of mean sevodyramic chord Sy cx dy j; measured
' 0
parellel to plane of symmetry
c local chord; measured parallel to plsne of symmetry
% longitudinel distence from leading edge of root chord to ‘-
quarter~chord point of each section; measured perallel
to plens of symmetry
¥ gpanwlee coordinate )
/
q free-gtream dynamic pressure (%pvé)
v free-stream velocity
's) mags density of air
13 coefficient of viascosity
8 velocity of sound

MODEL :

The plan form of the wing is shown in Ffigure 2., The angle of
sweep of the leading edge is 42° and the wing sections perpendicular
to the 0.273~chord line are NACA 6&1—112 airfoil sections. The

0.273~chord line of each wing panel is the quarter-chord line of =&
straight panel which has been rotated 40° sabout the quarter-chord
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point of its root chord. The alirfoll sectlons perallsl to the plens
of symmetry have a maxirum thickness of 9.6 percent chord located at
approximately 38 percent chord. Tne espect ratio is 4.01 and the

b
taper ratio is 0.625. The tips are rounded off beginning at 0.9755

in both plan form end cross section. The wing hes no geometric
dihedral or twist,

The gpan of the split flaps 1s 50 percent of the wing span.
(See fig. 2.} The flap chord is 18.4 percent of the chord and
the flap deflection with respect to the hinge line is 60° measured
between the wing lowsr surface and the flap.

The instellation of the spoiler is shown in figure 3. The
height of the spoiler, 0.052 chord, is equal to the wing thickness
at the chordwlise station where the spoiler is located.

The wing was constructed of lamirated mahogany and the flaps
and the spoller were of sheet metal. The wing was lacquered and
sanded to obtein a smooth surface. A leading-edge roughness was
obtained by application of No. 60 (0.01l-inch mssh} carborundum
grains to & thin lsyer of skellac over a surface length of 8 percent
chord measured from the leading edge on both upper end lower
surfaces. The grains covered 5 to 10 percent of the affected aresa.

ATPARATUS AND TESTS

The tests were made in the ILangley 19-foot pressure tunmel.
The mounting of the wing for the pitch tests 1s shown in filgure b
and for the yaw tests in figure 5. TFor the yaw tests the end of
the support strut wes shielded by & falring formed by a part of a
sphere to which was attached an afterbody. The fairing was 20 inches
long, 14 inches wide, and extended 4 inches below the wing surface.

The pitdh charaecterlatics of the smooth and rough wings with
and without eplit flaps were determined at zero yaw through en
engle-of -attack rangs et the following Reynolds numbers end Mach
nurbers:
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Tunnel pressure
R M, §absolute)
1b/sq in.)
1,720,000 0.100 14,7
3,000,000 .070 33
L, 350,000 .098 33
5, 30,000 120 33.
6,£00,000 54 33
8,100,000 .186 33
9,500,000 220 33
I

Six-cbmponent data were ohtalned for the wing with spciler at a

Reyholds nunmber of 5,300,000.

Stall characteristica were studied .

at Reynolds numbers of 1,700,000 and 6,800,000 by meens cf tufts
attached to the upper surface of the wing boginrning at 20 percent
chord for the wing smooth and 10 percent chord for the wing rough;
however, only data at a Reynolds number of 6,800,000 are presented

herein.

The serodynamic charecteristics of the wing with the lezding
edge both gmooth and rough were obtained throuzh an angle-of-yaw
range of -10° to 25° at several angles of atteck for a Reynoldas
nunber of 5,300,000. The lateral-stability parameters of the smooth
<" wing with and without flaps were determined from tests made throuszh
an engle-of-attack range for yaw angles of I5° at several values of
Reynolds number between 1,700,000 and 5,300,000, Similar tests were
mede with the leading edge rough at a Reynolds .number of 5,30C,000.

CORRECTIONS TO DATA

The effects of the two-support system (fig. 4} on 1lift, drag,
end pltching moment were determined by tare tests and the data at
zero yaw have been corrected for theme effects. No tare tests were
made to determine the effects of the single support (fig. 5), dbut
epproxlmate corrections to the lift, drag, and pitching moment in
yaw have been applied. The data have aleo been corrected for air-

stream misalinement.
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The Jet-boundary éorrections to the angle of attack end drag
coefficient, which were calculated at zero yaw from reference 3,
are as followat

Ao = 0,99y
2
ACy = 0,01k90;

The correction to the pltching-moment coefficient due to the
tunnel-induced diestortion of the loading is

aCy, = O.OOhCL

. The correction to the rolling-moment coefficient due to the spoiler,
a8 determined from reference L4 for an unswept wing,is
AC

p = -0.018,

All these corrections were added to the uncorrscted datsa.

¥o corrections have been applied to the side Porce, yawling
moment, ernd rolling momsnt except for the rolling moment due to
the spoiler.

No correction has been applied for wake blockmge (reference 5).
This correcticn which is dependeént ofi the profile drag 18 negligible
for most of the data presented. For conditione of leading edgs
rough or leading edge smooth at the lowest Reynolds number, correcting
for weke blockages would reiuce the absolute values of the coefflclents
by approximately 2 percent at high angles of attack.

© RESULTS AND DISCUSSION
Aerodynamic Characteristics in Pitch
The 11ft characteristics and the rolling-moment characteristics

near meximum lift are presented in flgure 6. At some of the high
Reynolds nuwbers no test date were obtained beyond the stall because
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of excessive model vibration. The merimwm 1ift coefficlents as a
- function of Reynolds number are plotted 4in figure 7. Rasults of
tuft surveys et & Reynolds number of 6,800,060 are given in
figures 8 exnd 9. The pitching-moment coefficients ars presented
in figure 10 as a functlon of 1ift coefficient and also, at high
angles of atteck, as a function of engle of attack. Drag coef-
ficients are given In figure 1l end some information on the
influence of the drag variations on glide characteristics is glven
in figure 12. The aercdynamic charecteristice of the wing with
spoiler are gshown in figures 13 to 15.

Lift and stalling oharacteristﬂos.- For the . smooth wing, the
lift-curve peaks (fig. B) are smooth and well rounded at the lowest
Reynolds pumber (1,760,000) but become sharper as the Reynolds
number is increased. Up to & Reynolds rumber of 6,800,000 the
velue of OCp increased with increasing Reynolds nmber. (See

- fig.' 7. ) - The value of Oy decreased slightly with further

increage in Reynolds m.mber. The maximum values of CL obtained
mex

wers 1.12at o = 19° with flaps off apd 1.33 et o = 17° with

flaps on. '

"For the rough wing, the lift-curve pesks are well rounded &and
Reynolds number hss 1lttle effect on 1ift. The maximum 1ift coef-
‘ficients of approximetely 0,98 with flars off and 1.02 with fiaps on
show the low effectiveheas at chox of the flap on the rough wing.

At Reynolds numbers greater than k, 350,000 ‘the maximum 1ift coef-
ficient of the rough wing with flaps on was even lcwer than the
maximm 1ift coefficlent of the smooth wing with flaps off.

The tuft surveys show that quite different stall progressicns
were obtained depending on the Reynolds number or surface conditien
of the wing leading edge. Stall gtudies for the smooth wing at
R = 6,800,000 (fig. 8) show outflow along the rear pert of the wing
beginning at moderate lift coefficlenta. Beyond Oy the wing

max

stalls rather abruptly over the outer half of the wing. This type

of stall may be dangerous in lending. Stalling weg not always

symmetrical, as can be seen by the stall studles in figure 8 and

the rolllng moment date in figure 6. The asymmetrical stall results
from asymmetries in the wing and/or tunnel air flow.

The stal],_progressions for the smooth wing at the lowest
Reynolds number (1,700,008) and the progression for the rough wing
&t any Reynolds numbers were very similar. This simllarity 1s also
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borne out by.the force data. For the rough wing (fig. 9) and for

the smooth wizng-at R = 1,700,000 (data not presented) appreciable
outflow was flrst ottained near the leading edge over the outer part
‘of the wing. As the.engle of attack was lncreased the gsnsral
direction of the tufts on all paris of the wing moved In a clock-
wise dirsction on the left wing and counterclockwlsge on the right
wing. Any reglon where the direction of the tufts was forward of

the perpendicx.la.r to the wing center line was interpreted as a
stalled region. Stalling began near the lesading edgs (0.10c to 0.20c)
from 50 to 75 percent of the semispan. Stalling progressed gradually
rearward and fammed out untlil, at meximum 11ft, only the center third
of the wing was unstalled. No large changes in rolllng moment
~occurred for the rough wing.

. On the basis of the tuft surveys the stalling cheracteristics
_of both the smooth and the rough wings are considered undesirable
'because of tip stalling.

_ Pitching-momen’c charncteristics.- At R = 1,700,000 and at a
moderate value of 1ift coefficlent, there is a d.ecid.ed. increase in
stability as determined from the varietion of pitching-moment
coefficient with 1ift coefficient (fig. 10}. Then at angles of
attack several degrees below that for maximum 1ift vnsteble changes
-In pitching-moment coefficient occur, which result In & pitching-
moment curve. of a declded reflexed. shape. The unstable variation
of the pitching-moment coefficlent apperently results from separation
which occurred prematurely on the outer part of the wing. When the
Reynolds number is increased to k4,350, 000 end to higher values, the
pltching-mement curves are more nearly ‘linear up to the maximum 1ift
end, for these conditlons, unstable changes in pitching moment
resulting from tip stelling occur after the meximum 1ift coefficient
haes been attained. For Reynolds numbers of 6,800,000 to 9,500,000,
initial test results for tke wing with no flaps, a.lthough Iimited,
indicate only small variations in pltching-moment coefficlent at
high angles of attack; hence the wing for these conditlions might be
consldered to have marginal stability. Check tests, in which the
wing surface was observed to have deterlorated slightly, show that
the wing is definltely unsieble at the stall. For design consld-
erations, it is more practical to consider the results of the check
tests as representative.

The wing with leading-edge roughness exhibits in general the
game type of pltching-moment characteristics at 2ll Reynolds nuubers
as were obtained with the smooth wing at R = 1,700,000.
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Dreg characteristics.- At & Reynolds mumber of 1,700,000, the
drag coeffliclent of the smooth wing lncreases repldly with lift

coefficient, . beginning at moderate values of. 11ft coefficlent. (Ses .

fig. 11.) . Thie effect may be attributed to premature stalling., At
modertte %o high values of Reynolis number, no large increase In
drag coefficient occurs until afiter. Ty 1ls reasched. For the

rough 'win?g the lerge drag rise occurs prematurely over the whole
range of Reynolds number, which results in extremely high values of
dra.g coefficient in the vicinity of maximum lift.

Flight' tests reported in reference 6 sh_ow thet when thé
vertical veloclty in approech exceeds about 25 feet per second the
piloting technique required for lending becomes extremely difficult.
Besed upon the data in figure 1Y and a wing loading of 40 pounds per
gquare foot, the smooth wing with split flaps at moderate to high
values of Reynolds number 1s calculated to have a vertical velocity

of 23 feet per second for 1ift coefficients from O. 89% to Oy

For the rough wing with. f'_‘.eps, the vertical velocit:y varies from 30
to 50 feet per second “between . 0. BBCLma .and C . 'These
x I'mex .

variations are more clearly shown in figure 12,

Spoiler characterietice.- The spoller produced a meximum value
of €3 of about 0.013 with fleps on at moderate angles of attack,

This value is considered low. The Qata. for the smooth wings

(figs. 13 and 14) indicate that the spoller effectiveness decreasses -

es maximum 1ift 1s approached and that the loss in effectiveness is
smaller when the flaps are on, Data for the rdugh wing with flaps
off (fig. 15) show that the spoller ig ineffective at lift coeffi-
clents above 0.7, Data for the wing with flapa on (not presented)
show that the gpoiler is ineffective at 1ift coefficiente greater
than .65,

' Aerodynamic Characteristics in Yaw .
The lateral-stebility parameters C-IW and Cn of the smooth

wing are plotted in figure 16 as & function oi‘ the lift .coefficlent

for several values of Reynolds number. Similar data for the rough

wing are given in figure 17 for & Reynolds number of 5,300,000,

The lateral-stability parameters were obtained from the teete made

at 0° and *5° yaw. Aerodynamic characteristics through a range of

gﬁz angle at several angles of attack sre presented in figures 18
19-
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Rolling-moment charecterlistice:.- The veriatlon of the effective
dihedral paramster Czllf with 1ift coefficient was greatly influenced

by Reynolda number, particulsrly when the Reynolds number was
increased from 1,720,000 to 3,000,000. (See fig. 16.) When the
Reynolds number was increased the linear pert of the curve of- CZTI-’

extended over a greater llft-coefficleat range and the meximum #a.lues
of CI\F were increased. .For the wing with flape on, the slope of,

the curve of czx]r was increased also. The large scale effect shown

may be due to the particular airfoil section employed.;- honce, this
result should not be considered a.pplica.ble to all wings.

At e Reynolds number of 1,720,000 end with flaps off (fig. 16(a)},
Czﬂt increased linsarly with CI. in the low lift-coefficient range

end reached a maximum value of 0.0020 et Oy = 0.5 to 0.7. The value
of Czw then decreased and finally reversed in ‘Bign; that 18, &

negative dihedral effect was obtained. With flaps on and at the
same Reynolds number (fig.- 16(b,), Czﬂr increased with 1ift coeffi-

clent to & maximum value of 0.003% et Cp = 1.05 and then decreased

repidly. For R = 5,300,000, +he curves were linear over most of
the 1ift range a.nd the mximum velues of sz obtained were

ebout 0.0040 at CL 0.9 with flaps off and 0.0050 at Cy, = 1.25
with flaps on. The change in Oiw per unit change in Cy 1is

approximately 0.00L4k in the linear range of the curves for all
conditions except for the condition of flaps on and R = 1,720,000,
for which the change is 0.0026. For this wing,the almost blunt
wing tips may contribute as much ag 15 percent to the value

of BCz\F[BCL. (See refersnce T.)

The variations of Cz* with 1lift coefficient for the rough

wing at a Reynolds number of 5,300,000 (fig. 17) are similar to
those for the smooth wing at a Reynold.s number of 1,720,0C0. The
maximim values for the rough wing are approximately 60 .percent of
those for the smooth wing at & Reynolds. number of 5,300,000. The
maximum values were obtained nsar the 1ift coefficlent at which
etalling first began {fig. 9). Iittle scale effect on CZ* is
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_expected for the rough condition inasmch as there was only a smell
gcale effect on the aerod.yna.mic charecteristice of the rough wing
in pitch.

As an aid in interpreting the valuss of Cz* in terms of

: effective dihedral, 1t mway be noted that & wmit change in geometric
- dihedral angle on & 40° swept-back wing caused a change in C‘Lq,

verying from 0.00018. at Cy = 0.2 to 0.00012 at Cyp, = 1.0 (reference 8).

The slope of the curve of rolling-moment coefficient aga.inst
engle of yaw (£1g. 18) decreased at angles of yaw &bove 10° Ffor the
gmooth wing at high engles of attack. For the rough wing, the
curve of Cy <for the flaps-off, high angle-of-attack condition

{fig. 19) has a negative slcpe (negative effective dihedral) at
smell engiers of ys.w but has e large positive slope at angles of
yaw above 10°,

Yawing-moment cheracteristics.- The values of Cn* for the

) Bmooth,wiﬁg at. the higher Reynolds 'numﬁers increesed negatively with
1ift coefficient,which indicates increasing directional eteblliity.
Maximm velues of C were gbout -0.0008 at Cp, = 1.0 with Flaps

nw

off and -0,0013 at Cp, = 1.25 with flaps on. For the smooth wing

et R = 1,720,000 ani for the rough wing at R = 5,300,000,
irregular variations in Ch ay, are shown in figures 16 and 17 at

moderate to high 11ft coefficients.

Ag shown in figure 18 the yewing-moment curves of the emooth
wing at high angles of attack show reversals at angles of yaw
above 10° and 15 .

CONCLUSIONS

An Investigation was made of & 420 awept~-vack wing of aspect
ratio 4, taper ratio 0.625, and NACA 6L;-112 airfoil sections to

determine its low-speed aerodynamic characteriastica in pltch and in
yew at high Reynolds nunbers. The following conclusions were
Indicated:
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l. The wing characteristics at high angles of attack were
greatly influenced by Reynolds nurber in the range from 1,700,000
to 5,300,000 but were little affected in the range from 5,300,000
to 9,500,000. The principal effect of increasing the value of
Reynolds nusiber was to delsy wing stalling to higher angles of attack.

2., The meximum 1ift coefficients in the higher range of Reynolds
nurber were ebout 1.1 without flaps and ebout 1.3 with half-spen
split flaps deflected 60°. Abrupt tip stalling caused unstable
changes in the pitching moment at maximm 1ift.

3. The effective dihedral parameter Gy, Veried epproximately

linearly with 1ift coefficient at & Reynolds number of 5,300,000 and
reached & maximm velue nesr meximum 1ift of about 0.0040 without
flaps and 0.0050 with flaps. .

k. At Reynolds numbers above 1,700,000, roughness in the form
of caerborundum grains applied to the wing leeding edge had & large
adverse effect on 11ft, drag, and pitching-moment characteristics..
Roughness slso reduced the maximum values of Czq; . :

5. The maximm static rolling moment produvced ‘by & 0.475
semispan spoller &t 72 percent chord.was only 0.0%3.

Langley Msmorlel Aeronautical Iabora.tory
National Advisory Comnlttee for Aeronmutics
Langley Fleld, Va.



1k . NACA RM No. L7DLY
- REFERENCES

1. Purser, Paul E., and Spearman, M, Leroy: Wind-Tummel Testa at
Low Speed of Swept end Yawed Wings Ea.ving Various FPlan Forus.
NACA RM Ne. L7D23, 192;7. :

. 2. Letko, William; and Goodman, Alex: Preliminary Wind-Tunnel
Invegtigation at Low Speed of Stablility end Control
Characteristics of Swept-Back Wings. NACA TN No. 1046, 1946,

3. Edipenstedt, ‘Bertram J.: Bourndary~Induced Umah Tor Ya.ved‘ and
Swept-Ba,ck Wings in Closed Clircular Wind Tunnels.
NACA TN No. 1265, 1947,

L, Biot M.: Korrecktur fir das Quermoment von Tragflugeln bel
Untersuchungen im Windkanal mit Krelquerschnitt. Z.F.M.,
Jehrg. 2k, Nr. 15, Aug. 1k, 1933, Pp. #10-411.

5. Glauert, H.: Wind Tunnel Tnterference on Wings, Bodleg and
Alrscrews. R.& M, No. 1565, British A.R.C., -1933. '

6. Gustafson, F. B., and 0'sullivan, Williem J., Jr.t The Effect
of Higlh Wing Loading on Ianding Technique and Distance, with
Exﬁerimental Date for the 3—26 Airpla.ne NACA ARR No. ILLKOT7,
1945,

7. Shortal, Joseph A.: Effect of Tip Sh&pe and Dihedral on
lateral-Stability Characteristicas. NACA Rep. No. 548, 1935.

8. Maggin, Bernard, and Shenke, Robert E.: The Effect of Jeometric
Dihedral on the Asrodynamic Characterietics of a 4%0° Swept-
Back Wing of Aspect Ratio 3. NACA TN No. 1169, 1046,



NACA RM No. L7D14 Fig. 1

+ X

N .
+
wrn /élé
=L IfF
x ‘
+ X — \
wind _
+
N NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
+Z '

Figure .- System of axes used.



- /36.50- —>-

~kAn” %
|
|
|

34,125

N O/84 chord , /

a.2s chord

l—26.25~

NACA 64.-11Z aurfoil
Jeclion

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

- 4543 square inches; mean
2 2,= Plan form of wing., Aspect ratlo, 4.0l; area,
e serodynamic chord, 34,7l lnches,

g ‘31

‘CN INY VOVN

PIALT




l—-— 3242" —sl— 343" —+

900

. -

N
N

po.ze‘vc -—a-!

Section A-A

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

Flgure %.- Spoller installation.

FICLT ‘ON INYd VOVN

g "84







b .

Figure 4.,- Wing mounted for pitch tests in the Langley 12-foot pressure tunnel.
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Figure 5.- Wing mounted for yaw tests in the Langley 19-foot pressure tunnel.
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Figure 8.-Stalling characteristics of 42° swept-back wing with
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Fig. 14 NACA RM No. L7D14
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